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This listing of claims will replace all prior versions of claims in the application. 
Claims 1-123. (cancelled) 

Claim 124. (currently amended) A method for plating a semiconductor 

microchip wafer substrate, comprising: 

electrolytically depositing copper onto a semiconductor microchip wafer substrate having 
microvias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, an electrolyte, a suppressor agent, and one or more brightener compounds having a 
molecular weight of about 1000 or less and that are present in a concentration of at least about 
1.5 mg per liter of the electroplating composition^ 

wherein one or more brightener compounds comprise bis-sulfonopropvl disulfide -eae^ 
more sulfonopropyl disulfide compounds . 

Claim 125. (previously presented) The method of claim 124 wherein the 
brightener concentration is at least about 2 mg per liter of the electroplating composition. 

Claim 126. (previously presented) The method of claim 1 24 wherein the 

brightener concentration is at least about 3 mg per liter of the electroplating composition. 

Claim 127. (previously presented) The method of claim 124 wherein the 

brightener concentration is at least about 4 mg per liter of the electroplating composition. 

Claim 128. (previously presented) The method of claim 124 wherein the 

brightener concentration is at least about 5 mg per liter of the electroplating composition. 

Claim 129. (previously presented) The method of claim 124 wherein the 

brightener concentration is at least about 6 mg per liter of the electroplating composition. 
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Claim 130. (previously presented) The method of claim 124 wherein the 

brightener concentration is at least about 8 mg per liter of the electroplating composition. 

Claim 131. (previously presented) The method of claim 1 24 wherein the 
brightener concentration is at least about 10 mg per hter of the electroplating composition. 

Claim 132. (previously presented) The method of claim 124 wherein the 
brightener concentration is at least about 15 mg per liter of the electroplating composition. 

Claim 133. (cancelled) 

Claim 1 34. (previously presented) The method of claim 124 wherein the 
suppressor agent is a polyether. 

Claim 135. (previously presented) The method of claim 124 wherein the 

electroplating composition comprises a halide ion source. 

Claim 136. (previously presented) The method of claim 124 wherein the 

microchip wafer substrate is electrically attached to a cathode of the system. 

Claim 137. (currently amended) A method for plating a semiconductor 

microchip wafer substrate, comprising: 

electrolytically depositing copper onto a semiconductor microchip wafer substrate having 
microvias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, an electrolyte, and one or more brightener compounds present in a concentration of 
at least about 1.5 mg per liter of the electroplating composition, 

wherein the one or more brightener compounds comprise a group of the formula R*-S-R- 
SO3X where R is optionally substituted alkyl, optionally substituted heteroalkyl, optionally 
substituted aryl or optionally substituted heteroalicyclic; and X is a counter ion. 
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wherein one or more brightener compounds comprise bis-sulfonopropvl disulfide one or more 
sulfonopropyl disulfide compounds . 

Claims 138-140. (cancelled) 

Claim 141 . (previously presented) The method of claim 137 the one or more 
brightener compounds have a molecular weight of about 1000 or less. 

Claim 142. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 2 mg per liter of the electroplating composition. 

Claim 143. (previously presented) The method of claim 137 wherein the 
brightener concentration is at least about 3 mg per liter of the electroplating composition. 

Claim 144. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 4 mg per liter of the electroplating composition. 

Claim 145. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 5 mg per liter of the electroplating composition. 

Claim 146. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 6 mg per liter of the electroplating composition. 

Claim 147. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 8 mg per liter of the electroplating composition. 

Claim 148. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 10 mg per liter of the electroplating composition. 
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Claim 149. (previously presented) The method of claim 137 wherein the 

brightener concentration is at least about 15 mg per liter of the electroplating composition. 

Claim 1 50. (previously presented) The method of claim 137 wherein the 

electroplating composition further comprises a suppressor agent. 

Claim 151. (previously presented) The method of claim 1 5 0 wherein the 

suppressor agent is a polyether. 

Claim 152. (previously presented) The method of claim 137 wherein the 

electroplating composition comprises a halide ion source. 

Claim 153. (previously presented) The method of claim 137 wherein the 

microchip wafer substrate is electrically attached to a cathode of the system. 

Claim 1 54. (currently amended) A method for plating a semiconductor 

microchip wafer substrate, comprising: 

electrolytically depositing copper onto a semiconductor microchip wafer substrate having 
microvias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, electrolyte, suppressor agent, and one or more brightener compounds present in a 
concentration of at least about 1 .5 mg per liter of the electroplating composition, 

wherein the one or more brightener compoimds comprise a group of the formula R -S-R- 
SO3X where R is optionally substituted alkyl, optionally substituted heteroalkyl, optionally 
substituted aryl or optionally substituted heteroalicyclic; and X is a counter ion, 

wherein one or more brightener compounds comprise bis-sulfonopropyl disulfide- ette-ey 
more sulfonopropyl disulfide compound s. 
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Claims 155-157. (cancelled) 

Claim 158. (previously presented) The method of claim 154 one or more 
brightener compounds have a molecular weight of about 1000 or less. 

Claim 159. (previously presented) The method of claim 1 54 wherein the 

suppressor agent is a polyether. 

Claim 160. (currently amended) A method for plating a semiconductor 

microchip wafer substrate, comprising: 

electrolytically depositing copper onto a semiconductor microchip wafer substrate having 
microvias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, an electrolyte, and one or more brightener compounds that comprise bis- 
sulfonopropvl disulfide comprise a sulfonopropyMisulfide compound and the one or more 
brightener compoimds present in a concentration of at least about 1.5 mg per liter of the 
electroplating composition. 

Claim 161. (previously presented) The method of claim 1 60 wherein the 

brightener concentration is at least about 2 mg per liter of the electroplating composition. 

Claim 162. (previously presented) The method of claim 160 wherein the 

brightener concentration is at least about 3 mg per liter of the electroplating composition. 

Claim 1 63. (previously presented) The method of claim 1 60 wherein the 

brightener concentration is at least about 4 mg per liter of the electroplating composition. 

Claim 164. (previously presented) The method of claim 160 wherein the 

brightener concentration is at least about 10 mg per liter of the electroplating composition. 
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Claim 165. (previously presented) The method of claim 160 wherein the 

brightener concentration is at least about 1 5 mg per liter of the electroplating composition. 

Claim 166. (previously presented) The method of claim 160 wherein the 

electroplating composition further comprises a suppressor agent. 

Claim 167. (previously presented) The method of claim 166 wherein the 

suppressor agent is a polyether. 



